with φ λ,i , ψ λ,i ∈ ∪ n Ker(T −λI) n , T is the translation, I is the identity.
The injectivity for the Lax operators L
The operator L of [1] can have the decomposition:
with φ λ,i , ψ λ,i ∈ ∪ n Ker(T −λI) n , T is the translation, I is the identity.
A first question is the one of injectivity.
It is possible to make the choice of analytic functions around the unity circle. The injectivity can then be proved.
chosing a free family in ∪ n ker(T − λI) n , it give:
Using the Wronskian, it is then possible to show injectivity.
The product of two operators
It is possible to write generically:
It must be showed:
The product L 2 can have the same form.
Définition 2.
1 . An operator is of type λ if:
With this definition, A is of type λ and B of type µ implies that AB = C + D with C of type λ, D of type µ.
And the product of two such operators LM has the same form.
3 The vectors fields of the Lax operators L 
The phase space
Let L λ be the Lax operator corresponding with λ.
with:
of degree deg(φ µ ) + N λ + 1.
The commutativity
Théorème 3.1 . There is commutativity of the vectors fields:
Proof: it must be showed:
The Hamiltonians
λ,i ,
With the choice of L Z periodic, the L λ are Z periodic.
gives:
If L = 0. 
